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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-5 are rejected under 35 U.S.C. 102(e) as being anticipated by Dill et al 
US 7,010,052 

Re claim 1, Dill discloses a method of combined source-channel decoding of 
digital data coding discrete values or symbols (i, j, etc.) received by a channel decoder 
(26) of a digital data from a source (10) over a transmission channel (fig.1), comprising 

the steps of: 

applying probabilities (p(i), p(i/j)) col. 30 lines 9-35 where p(i/j) is the transition of 
probability) associated with said symbols to a channel decoding trellis of said channel 
decoder (col. 8 lines 41-55) and statistically estimating said probabilities from 
occurrences of the symbols estimated by said decoder (col. 34 lines 21-30). 
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Re claim 2, the combined decoding method according to claim 1, wherein said 
probabilities are estimated iteratively (col. 34 lines 21-26). 

Re claim 3, the combined decoding method according to claim 1, wherein 
probabilities are probabilities (p(i)) of occurrences (transition) of the symbols (col. 31 
lines 57-60). 

Re claim 4, the combined decoding method according to claim 1 , wherein said 
probabilities are probabilities (p(i/j)) of transitions between the symbols (col. 30 
lines 9-35 where p(i/j) is the transition of probability). 

Re claim 5, the combined decoding method according to claim 1 , wherein said 
channel decoder is a convolutional decoder (col.4 lines 55-61) associated with a 
convolutional channel coder (fig.3; col. 3 lines 5-10). 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dill et al 



US 7,010,052 in view of Cedergren et al. US 7,466,658 
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Re claim 6, the combined decoding method according to claim 1 , does not teach 
wherein the decoder is a turbodecoder and said channel decoder is an input channel 
decoder of said turbodecoder. 

However, Cedergren discloses (fig.1 ) wherein the decoder (6) is a turbodecoder 
and said channel decoder is an input channel decoder of said turbodecoder (col. 4 lines 
63-67). 

Therefore, taking the combined teaching of Dill and Cedergren as a whole would 
have been rendered obvious to one skilled in the art to modify Dill to utilize a 
turbodecoder and said channel decoder is an input channel decoder of said 
turbodecoder for the benefit of achieving a decoded data symbol. 

5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dill et al 
US 7,010,052 in view of Sayood et al. US 6,892,343 

Re claim 7, the combined decoding method according to claim 1 does not teach 
wherein said symbols are coded by variable length codes (VLC) represented by a 
binary tree of finite size and said probabilities (p(i), p(i/j)) are associated with each 
branch of said tree and applied to the corresponding stages of said channel decoding 
trellis. 
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However, Sayood discloses (fig.3) said symbols are coded by variable length 
codes (VLC) represented (col. 1 lines 21-26) by a binary tree of finite size and said 
probabilities (p(i), p(i/j)) are associated with each branch of said tree and applied to the 
corresponding stages of said channel decoding trellis (col. 12 lines 26-36). 

Therefore, taking the combined teaching of Dill and Sayood as a whole would 
have been rendered obvious to one skilled in the art to modify Dill utilize said symbols 
are coded by variable length codes (VLC) represented by a binary tree of finite size and 
said probabilities (p(i), p(i/j)) are associated with each branch of said tree and applied to 
the corresponding stages of said channel decoding trellis for the benefit of reserving the 
probability space for a symbol. 

6. Claims 8-1 2 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Dill et al US 7,010,052 in view of Waldman et al. US 4,942,467 

Re claim 8, Dill discloses a combined source-channel decoding of digital data 
comprising (fig.1); 

a channel decoder (26) adapted to receive digital data from a source (10) over a 

transmission channel and coding discrete values or symbols (I, j, etc.) and probabilities 
p(l/j)) col. 30 lines 9-35 where p(i/j) is the transition of probability) associated with said 
symbols (col. 8 lines 41-55); 
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means for applying said probabilities to a channel decoding trellis (26) of said 
channel decoder (col. 34 lines 21-30); does not teach a generator of histograms of 
occurrences of the symbols estimated by the decoder; means for calculating 
probabilities (p(i), p(i/j)) associated with said restored symbols. 

However, Waldman a generator of histograms of occurrences of the symbols 
estimated by the decoder (col. 1 lines 44-50); means for calculating probabilities (p(i), 
p(i/j)) associated with said restored symbols (col. 4 lines 60-64). 

Therefore, taking the combined teaching of Dill and Waldman as a whole would 
have been rendered obvious to one skilled in the art to modify Dill to generate of 
histograms of occurrences of the symbols estimated by the decoder and calculate 
probabilities (p(i), p(i/j)) associated with said restored symbols for the benefit of 
optimizing the transmitted signal according to its corresponding conditional histogram 
(col.1 1 lines 20-25, Waldman). 

Re claim 9, the modified invention as claimed in claim 8, (fig. 3) wherein said 
channel decoding trellis produces binary values ((0, 1 ) or (-1 , 1 ) considering modulation) 
and said means for applying said probabilities comprise a module for converting symbol 
probabilities (p(i), p(i/j)) into probabilities of binary values ((0, 1 ) or (-1 , 1 )) (col. 30 lines 
40-60; Dill). 

Re claim 10, the modified invention as claimed in claim 8, wherein probabilities 
are probabilities (p(i)) of occurrences (transition) of the symbols (col. 31 lines 57-60; 
Dill). 
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Re claim 1 1 , tlie modified invention as claimed in claim 8, wherein said 
probabilities are probabilities (p(i/j)) of transitions between the symbols (col. 30 
lines 9-35 where p(i/j) is the transition of probability Dill). 

Re claim12, the modified invention as claimed in claim 8, wherein said channel 
decoder is a convolutional decoder (col.4 lines 55-61) associated with a convolutional 
channel coder (fig.3; col. 3 lines 5-10 Dill). 

7. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dill et al US 7,010,052 in view of Waldman et al. US 4,942,467 in further view of 
Cedergren et al. US 7,466,658 

Re claim 13, the modified invention as claimed in claim 8, does not teach 
wherein the decoder is a turbodecoder and said channel decoder is an input channel 
decoder of said turbodecoder. 

However, Cedergren discloses (fig.1) wherein the decoder (6) is a turbodecoder 
and said channel decoder is an input channel decoder of said turbodecoder (col. 4 lines 
63-67). 

Therefore, taking the combined teaching of Dill, Waldman and Cedergren as a 
whole would have been rendered obvious to one skilled in the art to modify Dill and 
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Waldman to utilize a turbodecoder and said channel decoder is an input channel 
decoder of said turbodecoder for the benefit of achieving a decoded data symbol. 



8. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dill et al 
US 7,010,052 in view of Waldman et al. US 4,942,467 in further view Sayood et al. US 
6,892,343 

Re claim 14, the modified invention as claimed in claim 8 does not teach wherein 
said symbols are coded by variable length codes (VLC) represented by a binary tree of 
finite size and said probabilities (p(i), p(i/j)) are associated with each branch of said tree 
and applied to the corresponding stages of said channel decoding trellis. 

However, Sayood discloses (fig. 3) said symbols are coded by variable length 
codes (VLC) represented (col. 1 lines 21-26) by a binary tree of finite size and said 
probabilities (p(i), p(i/j)) are associated with each branch of said tree and applied to the 
corresponding stages of said channel decoding trellis (col. 12 lines 26-36). 

Therefore, taking the combined teaching of Dill, Waldman and Sayood as a 
whole would have been rendered obvious to one skilled in the art to modify Dill and 
Waldman utilize said symbols are coded by variable length codes (VLC) represented by 
a binary tree of finite size and said probabilities (p(i), p(i/j)) are associated with each 
branch of said tree and applied to the corresponding stages of said channel decoding 
trellis for the benefit of reserving the probability space for a symbol. 
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Conclusion 

Any inquiry concerning tliis communication or earlier communications from tine 
examiner should be directed to RAHEL GUARINO whose telephone number is 
(571 )270-1 1 98. The examiner can normally be reached on M-F (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Liu Shuwang can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Rahel Guarino/ 
Examiner, Art Unit 261 1 
/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 261 1 
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